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System Configuration 


NEC's voice recognition LSi has been Geveloped with the 
goal of simplifying the nomaally highly complicated vecice 
recognition process. 


Voice recognition consists of an analysis process, which 


a recognition process, 


analyzes input voice data, and a 
which performs matching caiculation of registered voice 
data against input voice Gata thet has been analyzed by 


the first process. These processes are performed by two 


voice recognition LSIs and an HIC. The HIC (MC-4760) 
integrates emplifier, equalizer and A/D converter func- 
cions and serves aS an anélog interface. 


As for the two voice recognition LSIs, one is the contrel 


LSI { pPD7762) wnich controis operation of the system end 
the other is the calculation LSI (y>D7761) wnich performs 
analysis and matching calculations using an 8-channel 
bend-pass filter. 


By employing the compression DP matching alcorithm, the 


voice recognition system consisting of the 


AB eaDovementioneda 
three chips recognizes e@ maximum of 128 


a 
words of single- 
word input by @ specific spe erage recogni- 
tion response time of 0.7 sec. anc 2 minimum recognition 
ate of 98% when using a 16K-byte memory. 


A system configuration using a 64K-byte memory accorcingly 


allows a maximum of 512 words to be registereG in the 
system. 


- 


Fig. 1.1 shows a system configuration. 
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.3 Serial interface (7762) 

Since the 7762 is provided with a built-in serial port, 

it can be controlled directly when connected to a host 

system ecuipped with @ compatible serial port. 

Pees The serial clock for this kind of I/O operation must be 

_ provided externally. | 
A conriguration example and basic timing are shown in 

~ Figs. 2.9 and 2.10, respectively. 

I/O of control commands through the serial port of the 

7762 have the following points that require special 

attention. (Refer to Fig. 2.4.) 

Input operation (Host to 7762) 


Arter the host system has sent the control commands and 


terminator to the 7762, it must also send dummy date (008). 


If this Gummy data is not sent, the wronc data may be out- 


put. (For descriptions of the commands and 
' *yefer to 2.2.) 


ga Output operation 


che terminator, 


The 7762 outputs @ response (recognition result or error 
coGe) to the host svstem. Unlike the input operation, 
Gummy deta will not be sent. (For details of the response 
of 7762, refer to 2.2.) 


SI X7X6X5X4X3X2X1x p X7X6X5X4X3X2KiX  B 


oe ee ee a 
| Terminator Dummy code 


! 
om ~  °»&+¥if .}}} © ee 
Fig. 2.4 Dummy Data of 7762 Serial Interface and SAK 


NOTE: Input of the Gummy data causes the SAK to be: low 


level. 
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(1) Read cycle 


10/M (7762) 
CK (8255) 
OBF (8255) ee es: 


PA, _» (8255) out 


DB,_g (7762) ——_{ » )—_ 


INTR (8255) rc (tid 


NOTE: Ti means 1 machine cycle © 


(2) Write cycle 


Pout 
WR (7762) 


10/M (7762) 


STB (8255) 


IBF (8225) 


DB>_g (7762) OUT 


PAs (8285) ———{_1y 


INTR (8255) J 


Fig. 2.6 Basic Timing of Parrallel Interface (8255) 
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(1+) Read cycle 


825177762 7 _ 


Sout oJ Lal til Ly 


AByS _gp c/D 1/0 Address 


10/M ee 2 ea ‘eae 


a a 
0 
D5» (8251) OUT 


(2) Write cycle 


82517762. 
ie ot tae bP kat 4 


AByc_g? C/D 1/0 Address 
Ye cere ae 
— SS 


DB>_g OUT 
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(1) Serial Input Host system to 7762 


SCS oI ee ee a 
SCK 7& lef sy lif 106 7{ Jef |5f 4 

» ROE eae 
SAK | 


Y er 


“Internal . ‘ 
bus / 


(2) Serial output 7762 to Host system 


SCK ty / 


(7 6} {5 ' 
» AS PORIO 
SAK 


Internal 
bus 


NOTES: # indicates the data transfer inside of the 7762. 
Will be the status of the last output. This 
* becomes 0 immediately after the reset operation. 


Fig. 2.10 Basic Timing of 7762 Serial Interface. 
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TaDle*2.1 yPD7762 Command Summary 


Commanad Neme 


Commend-Format: 


| Byte 
INITIALIZE | OOH, OFFH | 2 
LEVEL ADIUGT Be {Bank No.}] [Bank No.) | 6 max 
[Bank No.] [Bank No.] OFFE | 
TRAINING | 02H, Record No. [Syntax No. | 5 max 
_ | Word reject value] OFFS 
RECOGNITION 03H, (Syntax WNo.] [ i} | 33 max 
7 [Syntax No.) OFFH 
SECOND DSCISION | 04H, OFFH | 
HOT START | OSH, OFFH | 2 
DOWN LOAD | O6H, Registration No., &FFH, No. of 
Parameter parameter 
+ 3 : 
UP LOAD | O7B, OFFER (Used with DOWN | yi | 
LOAD in e Déir.) 
CHANGE REJECT | O88, Word reject value, OFFH | 3 
LEVEL 
MEMORY TEST | OSB, OFFH | 2 
\ 
BANK SELECT OAK, Bank No., OFFH 3 
TIMER SET | OBE, Timer value, OFFE 4 
WORD REJECT OCH, Record No., Word reject | 4 | 
. value, OFFS 


ARO SET OFFH 


LOAD DATA | OEH, Address, No. of Gat 
G 


EXECUTE 


NOTES: 1. OFFH: Terminator 


2. The items enclosed in brackets ([{ })-can be omittec. 
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Output code: 


pPdD/761. 

In accordance with the record N., 
the registered voice pattern and 
the representative data are set in 
the table and the syntax No. and 
word reject value are entered in 
the dictionary. 

Syntax No. and word reject value 
are used during voice recognition. 
OOH (acknowleGge): Normal completion 


All other outputs are error codes. 


NOTE: See System Configuration Drawing Fig. elk. 


(4) RECOGNITION 


Commanag formét: 


e 


Function: 


O3B [syntax No.] [syntax No.) [---] 
OFFH . 


0 < syntax No. < 128 
However, the maximum number of syntax 


Nos. that cen be set is 31. 


If syntax No. is omitted, 0 is 


assumed. 

To input voice date, per 

matching calculations acainst the 
registered voice petterns and output 
the result to tne host system. 

° Voice Gate is input through the 
MC-4760 and analysis is performed by 
the pPD7761. 

© pP matching calcuietions are per- 
formed to compare the input voice 
pattern acainst each vi the 
registered voice patterns with the 


specified svntax No(s). 


2 


16 


(5) SECOND DECISION 


= Commend format: 048, OFFE 


Function: To output the régistered voice pattern 
. found to have the second smallest 
Gistance from the input voice pattern. 
ValiG only after execution of 
. RECOGNITION commanc. 
Output code: OOH (Acknowledge): Normal completion 
After output of the acknowledge code, 
the record No. and the distance wil 


be output. 


la 


Any output other than the acknowledge 
code will be an error code. Rowever, 
in the case of error code OAH, record 
No. and distance will elso be output. 
In all other cases, only the error 
code will be output. 

(6) HOT START . 
Command format: O5H, OFFH 
Function: — To initialize all elements of the 
chip set system except the memory. ~ 
° Initializes serial ports 8251 and 
8255. . | 
L ; ° Resets the 7761. 
°* Initializes the gain of the MC-4760. 
Output eotie: OOK (Acknowledge): Normal completion 
Any other output will be an error code. 
(7) DOWN LOAD 
Command format: 06H No. of registered patterns, OFFEH, 
parameters 
1 < No. of registered patterns < 128 
Parameters are described below. 
Function: To load the registered voice pattern 
Gate from the host system to the 


current memory Dank. 
° 


Erases the registered voice pattern 


Gata in the current benk-memory. 


zy 


i 


-Output code: 00H (Acknowledge): Normal completion 


Any cther output will be an error code. 
(12) TIMER SET . 
Commana format: OBH, timer value, OFFH 


Timer value in 2 bytes is transmitted 


in the order of low- to high- order 
bits. 12 bits are effective. 


Function: To set e-value in the timer of the 


7762 ané to activate the timer. 
° The timer is a 12-bit Gown counter 
and counts at speeds of 4yS to l6ms, 
with a resolution of 4S. Causes 
the output of a time-out signal 
from the TO terminal of the 7762. 
Output code: OOH (Acknowledge): Normal completion 

. Any other output will be an error coGce. 
(13) WORD REJECT 


Command format: OCH, 


OFFH 


recorG No., word reject value, 


Function: To set the word reject value for the 


specifiec record No. 


Output code: OOH (Acknowledge): Normal completion 


Any other output will be en error code. 
(14) ARO SET 


Commenad format: ODB, OFFS 


Function: A data setting command to be used 
for the record/reproduction board 
(PC-8012-04). 
°* Gatputs Db, F, R anc E£. 

Output code: OOK (Acknowledge): Normal completion 


Any other output will be en error code. 
(15) LOAD DATA 
Command format: OEH, eccress, NO. of Geta, OFFE, 
adcress anc No. of Gaté are input in 
units of 4 bytes. The first 2 bytes 
input the iow byte and the next 2 


bytes, the hich byte, -respectively. 


to set very strict conéitions for recognition of e sincle 


& worG {a code word, for example,) so that jt will only be 


recognized when it is carefully and accurately pronounced. 


2.2.4 Parameters for UP LOAD anc DOWN LOAD 
Input of UP LOAD or DOWN LOAD command enables 1/0 of 
registered voice pattern data with the host system, 


The UP LOAD command, outputs the acknowledge code, and 
then causes output of the No. of registered voice pet-— 


terns, reject value table, record No., dictionary table, 


registered voice pattern table, extraction table, and 


next record No., in the above order. This operation may 


be repeated eas many times as the number of the recistered 
Geta. 


Input of the DOWN LOAD command,’on the other hand, after 


outputting the acknowledge code, causes the reject value 


table, record No., Gictionary table, registered voice 


table, representative data table, and the next recor 


@ Wo. 
to be output in thet order and this output may be repeated 
for each registered voice pattern. 
* Reject valve Eable ccvsesvacscenes 2 bytes 
BECOPG Wo. tise enwv sine vesavivooes L Bete . 
Diclhionary table sscesvexvatcscnes & DEEEE ee 


Registered voice pattern table .. 64 bytes (16 fremes) 


Representative data table ....... 16 bytes (16 frames) 


Output of items marked ** may be repeatec for the number 


of registered voice patterns. 


* Reject value table referred to here is for the bank 


reject value. 
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Fig. 2.11 Block Diagram of LEVEL ADJUST Command 
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Phase 2 
Reset input 
(7761+7762 


Mode code input 
(7761+*776 


Phase 3 | 
- Data trans-: : j 
mission request | ! | 


(7761>7762) | : as 
: Analysis process ! = transmission 


| i; 
| Voice data input from MC-4760 | 


NOTE: Data transmitted, power and channel data: Total 10 bytes. 
Phase No.s correspond to those in Fig.2.13 


This chapter Gescribes the features, 


. terminal connections 


and functions of the yPD7762, wPD7761 and MC-4760 chips 
which make up the voice recognition chip set system. 


Brief explanations of the memories and clock are also 
presentea. 


3.1 yPD?7762 


3.1.1 Introduction 


i 2 The yPD7762 is the control LSI of the voice recognition 
chip set and performs interfacing with the host system, 
receives commends from the host system, performs memory 

management anc controls the yPD/7762 and MC-4760. 


3.1.2 Features 
° Control LSI for the voice recognition LSI set. 
® Connectable to an external memory of 64K bytes max. 
(addresses 1000H to FF7FR) . 
uPD8255 interface port (fixed I/O addresses) 
© yPD8251 interface port (fixed I/O addresses) 
Built-in serial interface 
( = Built-in clock oscillator (external drive (1 to 4MHz) 
=o also possible.) 
N-channel MOS 


5V single power supply 


64-pin QUTP plastic package 


WJ 
| 
— 


3.1.4 Terminal czunctions 
(1) DBO to DE) (Deta bus) 3-State inovut/outsut__ 
R-bit bidirectional data bus. 
Output becomes high during input mode and reset 
operation. 
(2) ABop to ABS (Address bus) output 
16-bit address bus for setting memory and specifying 


I/O addresses. Memory addresses are from 10008 to 


FFTFH. | 
(3) SAK (Serial acknowledged) output 
( Outputs data transfer status when the serial port is 


Teo used. 
' (4) SCS (Serial chip select) input 
This pin should be connected to the GND terminal when 
the serial port is used. 
(5) IO/M (I/O or memory) output 
This pin outputs low level during memory access; at 
all other times, high level is output. 
(6) ATCg’- ATCS (Attenuator control) output 
Output signal for control of the MC-4760 
(7). SELO, SEL] (1/F Select) input 


attenuator. 


Input terminal for selection of the external interfeéece. 


SELO SEL] ifs 
( . 0 oO pPD8255 parallel 
es 0 : ae pPD7762G serial 
. 1 1 _ pPD8251 RS-232C 


(8) MMO, MM]1 (Memory mode) input 


Input terminal for specification of the memory 


areé 
MMO MM] Memory areé 

o Oo 64K bytes 

0 1 16K bytes 

1 0 32K bytes 

1 i 48K bytes 


(9) OBF, IBF input 
When the wpPD8255 is used, these terminals ere usec 
for input of contrel signals O8F and IBF from the 


yPD8255, enc are left open when yPD8255 is not usec. 


aS 


(20) RE (Refresh enable) output 


Output terminal for refresh enaDle when using the 


DRAM in the »PD7762G memory. While this signal is 
high level, the memory of ypPD7702G will not be 


accessed. 
(21) WAIT input 
Input terminal for wait signal when using the slow 
RAM in the memory. The wait signal is checked at the 
end of the T2 cycle and if it is low, the wait cycle 
(Tw) will be repeated until it becomes high. 
(22) C.G. (Contact eround) input 
Tt This pin is connected to the GND terminal. 
| (23) DOROQ (Data output request) input 
Input terminal for data transfer request signal from 
the pPD77.61. When this signal is high, the 7762 
receives daté from the 7761 via. the Gata 


(24) HST (Hot start) input 


bus. 


Input terminal for hot start request signal from the 
hardware. After detection of the rising edge, if hich 
level on this signal is maintained for 4yS (4MEz 
clock), ea request signal will be assumed. 

(25) Veo 
+5V power supply. 
- ~+ (26) GND . 
So Ov 


3.1.5 Reset operation of 7762 


When @ low level signal is applied to the RESET terminal 
for more than 4,S (4MHz clock), internal reset of the 
7762 will be performed. After reset, the 7762 will pertom 
the following operations. 


° 


Outputs a high level signal to the RST terminal for at 
least 3 clock pulses to reset ‘the 7761. 

Performs mode setting of the 8251. 

Reads the dummy data in the PA port of the 8255 enc 
initializes the timing with the 8255. (Mode setting of ¢t 
8255 must be complete before timing can be initializec.) 


Sets the serial port of the 7762 in the input mode. 


3=5 


3.1.10 7762 clock sicnal cenerator: 


The clock signél for the yPD7762G is provided either bv 
the internal 


exystel oscillator circuit or by an external 
clock signal generétor. 
The circuit examples for internal and external clocks 


are shown below. 


(1) Internal clock circuit (reference) 


{ | raring 


(2) External clock circuit (reference) 


Clock 
generator 


(i) Memory. read (From memory to 7762) 


11 Tt .). th .. Te £OT 


RM een ee ee 
| he, Sa a ee eee 


(ii)-Memory write (From 7762 to memory) 


1 ? Li t 8 fT 


ABs cg ADDRESS 


a 
SO 


‘DBS_5 OUT 


NOTE: *Input the wait cycle when a slo» memory is 
being used. 


Fig. 3.2 Access Timing of Memory 
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ypPD7761 


.2.1 Introduction 


NO 


The yPD7761 performs calculation 


of voice Gate, matching calculeti 


terns against registered voice pa 


.2.2 776€1 features 


process such as analysis 


cerns, 


n of input voice pat- 


and so forth. 


° Analysis and matching calculation processor for the voice 


recognition LSI set. 


the Gata bus using a handshake 
Voice analysis is performed by 
fii ter. 
Control is by 16-bit mode code 
Built-in serial port for input 
Fixed I/O acgcresses (as viewed 
Clock ‘signal frequency: 8MHz ~ 
® N-channel MOS 

259 single power supply 


°° 28-pin DIP ceramic package 


vy) 
| 

~ 

~~ 


Data communications with the 7762 are performed 


signal. 


chrough 


an 8-channel biguad digital 


from 


the 


of vcice 


from 


1MEz 


the 


7762. 
Gata from MC-4760 
7762) 


3.2.4 Terminal funetions 


(1) Dg ~ DZ (Data bus) 3-state I/o 
8-bit bidirectional data bus ‘for i/O of Gate ané 
mode codes with the 7762. 

(2) Ago (Address select) input 


Input terminal used to select between access of the 


Gata register (DR) and the 


status recister (SR) 
of the 7761. 


When Ay is 0, DR is selected 


and when Ag is 1, SR is 
selected. 


-¢ 


(3) CS (Chip select) input 
4 When this Signal is high, Do 
=< ’ (4) BD (Read) input | 
Read control signal used when r 
elthner DK or Sk. 
(5) WR (Write) input 


eacing the contents of 


rite control signal used when writing to DR. 
(6) DORQ (Data output request) output 
Output signal to request data transfer from the 
T162. 
(7) DVI (Digitized voice input) input 
Input for voice Gata after it has been converted to 
8-bit Gigital data by MC-4760. 
°.(8) CG (Contact ground) input 
4. Connects. to GND. 
(9) SMPLO, SMPL1 (Sampling clock) input 
Inputs terminal for A/D strobe signal. Signel input 
is 10 KHz sampling clock; normally, this is the ; 
reverse phase of the signal input to the SMP. 
minal of the MC-4760. 
(10) SCLK (Serial clock) input 
; The reverse phase of the sional input to the CLK 
terminal of the MC-4760 is input. This siognel 


synchronized with that clock and provides timin 


(in 


: 
~~ 


ie) 
th 
QO 
r{ 


the input of voice data from DVI. 
(11) RST (Reset) Input 


Input terminal for reset signél to initialize 


internél system of the pPD7761D. To initi 
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input of a mode code from the 7762, 


The 7761 is first-synchronized with the SCLK 
(serial clock) signal; @-bit digitized voice 4 
from the MC-4760 is then input to the 7761 through 
the DVI. terminal. 

The frequency of the voice Gata input is analyzed 
by an 8-channel digital filter and the power is 
calculated. 

After all analysis processes have been completed, 
che 7761 sends a DORO sicnal to the 7762, indicat- 
ing the end of the process. 

Through -the data bus, the 7761 then sends a 2-byte 
code (00H) to the 7762 which indicates that the 


.result to be output is that of the analysis 


process. (The code is sent starting from the lower- 
order byte.) | _# ¢ 
Then, power data and data for CH1 to CHS is sent. to 
the 7762 in units of 2 bytes in the order of the 
lower-order byte to the higher-order byte. 

when the data transmission is completed, the 7761 
will re-enter the WAIT state, and wait for input 
of the next reset signal from the 7762. 


(4) Matching calculation mode (mode code = 8xxxR) 
When the 7761 is set 


in matching calculation mode by 


che following 


operations will be performed. 


° The number of frames of input voice pattern data is 


sent from the 7762 to the 7761 as 1 byte of data. 


Input voice pattern data (4 bytes) and representa- 


tive data (] bvte) are input from the 7762 for the 
number of frames of voice Gata. 

Number of frames of registered voice pattern data 
is input from the 7762. as 1 byte of data 
Registered voice pattern (4 bytes), cutoff darae- 
meters and representative Gata (1 byte) are input 
for the’ above number of frames. 

Matching calculation will be performed for the two 


sets of Gata (input anc registered voice petterns). 


g7i5 


Tne vcice Gata sent from é€ 4760 to the 7761 through 


the DVI terminal of the 774] 


is synchronizec with 


SCLK. Although the data from the 


4760 norm2liy flows 
to the DVI terminal of the 7761, the selection of 
whether or not to. accept Geta is made internally at 
the 7762. . 

For input timing for seria: dai 


ta, refer to the sec-— 
tion on the MC-4760. 


a 

342.8 serief clock and reset of 7761 and 4760 
Serial voice data input to the 7761 from the 4760 is” 
synchronized with the serial clock input to the SCLK 
terminal of the 7761 and the terminal CLK of the 4760. 


Therefore, when the 7761 is reset, it is also necessary 


to reset the serial clock at. tne seme time. If this reset 


operation is not performed, normél data transmission may 
not be possible. 


S.2 MC~4760 


3.3.1 IntrocGuction 


The MC-4760 is an integrated voice input circuit designed 
to perzorm optimum analysis of voice band signals. Voice 
signals are input from a microphone or a tape, amplified 
anag egualized. They are then converted from analog to 
Gigital signals by the A/D converter and output as serial 
data. Furthermore, -the built-in digital attenuator 


enables the 7762 to perform gain adjustment. 


3.3.2 Feetures 


° 


IC performs analog interfacing for the voice recogni- 
tion LSI ‘set. 

Built-in varieble amplifier with external resistor 
Built-in equalizer 

8-bit TIL control digital attenuator incorporated 
R-bit A/D serial output (MSS first) 

Built-in lowpass filter for elimination of foldover 


noise 


UJ 
| 
jo 
~J 
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3.3.3 MC-4760 Terminal connections 


MC-4760 pin connection 


LINE IN 


LPF OUT 


G ADJ 


Top view 


N.C: Non connection 


' * DVO: Digital Voice Out 


‘For voice input from a tape. Input impecance: 10K 


LPP OUT (Lowpeass filter output) output 

Observation terminal for the analog signal immediately 
before A/D conversion. Do not connect the load to this 
terminal.: 


LINE IN (Line input) input 


Maximum input level: +0.65-5 
(when sin wave célculation: EQL AMP: 20GB, Attenuator 


valve: 7FH) 


(1) G ADJ 
“The G ADJ terminal is en external resistance cerminal 
which determines the gain of the variable amplifier 
in the MC-4760. The relation of the external resistance 
the mounting methoc of the resistor are 


snown in Table 3.1 and Fia. 3.4, 


<O gain, and 
respectively. 


Table 3.1 -Changes Effected in Gain by External Resistance 


Gain is obtained by the 


following formula. 


(4.3)2 


+ 8.6 
G=20 {log R 


10 
where: 
G: gain (dB) 


R: resistance (Kf) 


* 


Do not use @ resistance ot less than 75. 


_ MC4760 


Fig. 3.4 Connecting External Resistor 


(3) 


ATC “'slue anc Output Voizrage 


' = eae les oe ats 5 eaiee = ; 
\ vetoaty 1 
! ATC value (HEX) | OUtSvVE VvVoltace (V) | 


VREF 
1LSB 


Input voltage to internai attenuetor 
(2-8) Vpep 


MIC input amplifier and A/D converter 
The abbreviation 'AMP' in the block diagram in 3.3.5 


Genotes the MIC input amplifier, which is used to 


amplify voice signals as they are input from a micro- 
phone. The specifications of this amplifier are as 
follows: 

Gain : 4005 

Tnput impedance: 1K2 

Bana : BPF of 100Rz to OKI 
The A/D converter is used to convert voi 
input from ée microphone or tape into ¢i G 
The ratings of the A/D converter conform to CODEC 
standeras. 


Ww 
| 
ine 
w 


Caucions in using memory 
Al 


Jthough both SRAM anG DRAM memories can be used, the 


memory capacity must be large enough to derive the 


benk configuration Gescrided on the preceding page. 


There are difficulties involved in the adoption of 


commercially evailabDle memories in that the read 


cycle of the 7762 is:very fast and the minimum celav 


time until data read begins after the RD signal 


becomes high is only 350ns. Therefore, it is necessary 


to insert one "wait" in the read cycle (this will 


result in a delay time of 850ns.). In comparison, the 


_write cycle does not require the insertion of any 


wait time. Timing calculations are based on CLK of 
4MHz anG gout of 2MHAz. 


io. 3.5 Circuit Example to Generate One "Wait" 


in Reac Cycle 


4. Speciiicazions 


4.1 Introduction ; 

This voice recognition system comprises three LSI chips: 
yPD7762, yPD7761 and MC-4760. 

The detailed specifications for each chip are presented 


below. 


AC Charactersucs (Tz = —10 ~ +70°C, Vec = +5.0V= 10%) 


tock liming: 


Parameter 


Symbol | Congditicns 


Input cycle time 


: | 305 | | ns | 

454 | 2000 | ns | 

: OUT —_ Low pulse width | 150 | | ns | 
¢OUT Hich pulse width | 150 | ns | 


eOUT 


Raise/fall time 


Read/write operation: 


Parameter Symbol | Congitions | MIN. | ‘ MAX. Unit | 


RD LE. ~ OUT L.E. 


Adoress (ABO—15) — Data input 


RD Low pulse width 


RO L.E.— WAIT L.E. 


= RD T.£.— 10/M rR} | | 200 | ns 
gOUT L.E.— WR LE. tow | 40 | 125 ns 


| Adcress (ABO—15) — g¢OUT T.E. tae - | 100 | | ns 
| | 


Address (ABO—15) — Data output laDzZ | 450 


1 
Dasa output — WR T.E. Tow | 600+S500xN | 
| WR T.£. — Date stable ume twp i | 


Address (ABO—15) — WR LE. 


WR T.£, — Adoress stable time 
WEA Low pulse width 


{ = — 
| 1OlM— WR iE. 
i 


iming of icYe dependent bus parameters - 


Formula MINIMAX, 


(4/5) T 


(2/2+N) T—200 


| 
| 
| 
; TRA (1/2) T-50 | 
TRD (1#N) 7-150 | 
. tra (2+N) T—150 ; | 
tari (2) T-350 | MAX. | ns 
| tee (1/2) T-50 | min, | ons 
tip (1/2) T—SO MIN, ns 


| 
- (1/2) T—50 | 
| 


NOTES: 1. No. of wait states 


2 T*tcyve 


Serial operation 


<= 
nN 
<< 
Was) 
ey (vp) 
S Oo 
M 
ra) 
(ex | 
od 3 
» N 
=) 
- 
<— 
< : 
ps 
os ' 
oO 
4? 
oO 
al Fo 
\ 7 
a ~~ 
oO — oO <= 
ea) ~ ie) — 
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BL, 
' Hy 


_AC Characteristics iT. = -10~+70 °C, Diese = +5.0 V +5 %) 


CLK cycle time 
CLK pulse width | 60 | 
CLK rise time 

O- 


Vestesne at timing 
measured point 
1.0 V & 3.0 V 


CLK fall time 


Data access time for RD - 


Data float time for RD 


Data hold time for WR 


WR reset time 


(Continued next page.) 


-Timing diagram (7761) 


Fe 48 1 Ocy 


Bes 


MC-4760 ~ 
Absoiuie maximum ratinas (Ta = 25°C) 


Paremeter Conaitions 


Fatine 


| —3.3 ~ #70 


Power supply voltaos | 
Power supply votiaoe | 


| -06.3 ~+18.0 


Power suppiy voitaae 


Current consumption 
Operating temperaiure 


Storaoe temperature 


Recommend operating range 


Sa Input Jow voltaoe 0.0 | . 0.8 Vv 
Clock frequency 1.8 2.0 | 24 MHz | 


Power supply voltace 


11.40 12.00 12.60 Vv 
‘ (rating: 12V) a Se ee na Oe ee eee 
i Power suppiy voliaoe * i, : - { 
« (rating: 15V) ; | WV 41, -2| 14.25 | 15.00 | 45.25 Vv H 


ZMIN | Vin = * mVims, f = 1kHz 


ps 


, Zuin | Vin = ° mVems.f = VkHz 


MIC IN min. effective input voltaoe 


LINE IN min. effective input voltaoe | Vitn min \ATC J~g = FFH, Vipro =50 Vee 


VaoutT | Ry = 10k2 


sayy 


APPENDIX 


_A. Registered Voice Pattern Data Formet 
B. Outline of DP Matching Method 


C. Example of System Configuration (Circuit Drewings) 


(1) Dictionary 


Registered voice pattern registration flag 
(1... Registered, 0 ... Non-reogistered) 
Syntax No. (008 t0 00H) 


Length of registered voice pattern 
‘(No. of frames before compression) 
Matching window 


No. of registered voice pettern frames 
(after compression) 
Reject value 


Record No. 1 


128 i 
(2) Registered voice pattern 


CH 1 CH 2 CH 3 =6CH 4 CH 5 CH 6 | CK 7 CH 8 
4 bits 4 bits 


byte 


128 entries per memory block 


Record No. 1{_| | es Sas ae Ee 
| oe See ee a ee at 


3 a ee aes 
128 ee oe eal ee ee ae 


ist. frame 2nd frame {6th frame 


(3) Representative data 


Record No. 


1st frame 2nd frame 16th frame 


Fig. A.1 Registered Voice Data Configuration 


A-2 


. Registered voice 
pattern 


. Input voice pattern 


, a B'(t) ... Linear voice 
(a) Before matching TA TB matching pattern 


. Non-linear voice 
matching pattern 


(b) Linear Matching TA 


(c) Non-matching — TA 


Fig. B.1 Distance between Two Pattern of Unequal Length 


A-4 


- that a value enclosed in the brackets [ 


This can be expressed by the following formule. 
, : 


D(A, B) = min. [rd6(i, 3)] canta {23 . 
4 = J¢i) 
In this formula d(i,j) represents the cistance | ai - b3 
of the vectors between ai and bj. The symbol "min." denotes 


} will be mini- 
mized by the function J(i). 

The DP (dynamic programming) method is applied to resolve 
this kind of problem. 


By performing graduated formula calculation with DP 


method on the i - j plane as shown in Pig. 


B.2 under the- 
initial conditions g(1,1) = d(1,1), the Gistance between 
patterns A and B, D(A, B) can be obtained as D(A,B) = 


G(s ‘ 


G(i,j) = d(i,j) + min. Jg(i-1, j-1) 


glim-lsj-2i 


The matching window in Fig. B.2 prevents unnecessarily 


‘flexible matching and reduces the calculation load. 


The function of the DP matching method is, es can be 


seen, to model the fluctuation of the time axis by using 
mapping function (ji) and to calculate the simplfied 
problem. 


“in comparison with conventional linear matching methods, 


the DP matching method recuces the erroneous recognition 
rete to 1/4 to 1/7 and-drametically improves the 
operating precision. 


However, since its calculation load is very lerge, a 


special processor is required to perform reél-time pro- 


cessing. 
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History of 


Prepared 
Prepared 
Prepared 


Div.) on 


Modifications 


Modifications 


by Mr. Tanaké cr 


Merch 8, 


Tanaka on June 5, 


by Mr. 
by Mr. Ikeda (NIMS Software 


August 31, 


1982 


198.2 
1982 


Description of the MC-4760 added to 


system configuration. 


Description of memory configuration, 


Gieocrems and drawings concerning the 


system added to the functional configu- 


ration. 


Section on external interfaces 


establis 
Descript 


establis 


hed independently. 


ion of command functions 


head independently and simplified. 


Diagrams and drawings concerning the 


system a 


Descript 


dded. 


ion of the 7762 rewritten 


focusing on external interfaces and 


signals within the system. 


Terminal 


names modified; 


names and 


explanations of terminal descriptions 


modified 


Descriptions concerning initial opera- 


tion and basic timing added. 


Description of- the 7762 focusing on the 


1 


(n 
n 
cr 
ay 
| 


evel added. 


names; names and exnolaénations 


of terminal descriptions modified. 


Description concerning the initial 


Operation of the 7761 


acdea. 


Description concerning Gaté I/O anc 


clocks a 


ddea. 


Description of the MC-4760 entirely 


modified 


